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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent characteristics 
deterioration due to film stress and hydrogen, by a 
method wherein, when a MOS semiconductor device is 
manufactured, a silicon substrate is nitrided in N20 gas 
of a specific value or mixed gas of N20 and N2, after a 
gate oxide film and a gate electrode are formed on the 
silicon substrate. 

SOLUTION: A gate oxide film 2 and a gate electrode 3 
are formed on a P-type silicon substrate 1. An LDD 
layer 4 is formed by ion-implanting phosphorus. The 
substrate 1 is cleaned by using hydrofluoric acid, the 
gate oxide film 2 is etched and heat-treated, and an 
oxynitride film 5 is formed on the LDD film 4 and around 
the gate electrode 3. An HTO film 6 on the gate 
electrode 3 and the LDD layer 4 is etched as far as the 
oxynitride film 5. by using C4H8 gas with a low power of 
200W. The LDD layer 4 and a source/drain layer 9 are 
activated, by implanting As through the nitride oxide film 
5, and annealing in an inert gas atmosphere at 800** C 
for one hour. Thereby deterioration of characteristics can be prevented. i 
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ttSW^t^ag (3~ 4%gg) 

[0 0 4 8] !Sfe, ±iBo> 100% Nzonffl^-^tes-rs 

[0049] 

[fell 

3N20?^2NO+2N2 + -^02 
[0 0 5 0] ±S1b 1 J: N20*'X$N2**X 

-5. o*y. N20A<^JjSL-CSmbU§4t35:<^i:5c 
[00 5 1] *fcs N20l-J:-5Si(DSKfcfi, S^©^ 

LA^L> ji:*:'5:;iaT-eii, N20a)»St?4i:fc02lrj: 

o-ce^bA^itfT-r-sfctf), m.mtm5a)^m^^mf)m 
T-t^bi^5mmi^±c^, fi&oT. mssai*, 700 

~1000°C. $t)lc»*L<tt 850- 950°C©eai-$5» 

[00 5 2] M®<b^ff5i^l-, SttMlS (UD 
D14) ±©y*-HHbR2©ffiJfA<SLx|ii: N20*<t£ 

[0 0 5 3] $fc. jfi^lt> tb^WV^h'S N20j!lSlC 

.fcoT 1 %«g©«ag©s«^*^*^fc*fcSK^b 

K-^ :i~;U©x -y ^^M* ^7 liSfcK <!: ©SJ^tfcA^fi 

j; 5 K'Snasibs^T 5 c t t-«fc y . g«#** 

»-5c:i:A*pI*li:^i:^o 

[0 0 5 4] >&fc\ ilELfcSffiOfl^^l*. *IIB^$ifi 

T?ab-5o ±ISTC?tt. x->^>-y*-Xt LrC4F8 

©rt, 7-v^J:yt*-^>©#t^*'xa. •r'5:<:>*>, 
Cn+lF2n+2*^=l± C2nF2n+2 Oi^^^X^t^h^yJi't 



(7) !^§a¥9-l 2987 2 



ZtlZi:^}. S i 0 2/S i N(Dgm$lR!±$#, L 

[0 0 5 51 6ib\ ^SJl::J:oT, ±ia<D*'X|li:. fit 

4^f'CHF3S*';^i:ro^-4t^'*i|rfclt-5Si02/SiM(Dg«?it 
^^a-rSfc. fi£«*'X(7>1~2lc«L-C. ±aa)C 
n+iF2n+2*fc:l± C2nF2n+2 a>^J^iFS-eS*4x-5:?/U:l-n 

?^>^TM±10~20i: L^5EL^aS^tt^ btl-SC tA^Jt 

Kfl:K54«r'<?±-r-SSl**<iS<<i:ys 
[0 0 5 61 *fc. Si02/SiN©g«tt$$&|C|Bl±SF-li- 
K5a®(r*-,-t?>fl:^^*Jt«L^<-ri.Ci:^, fl 

ai-ita Lif>-n^.fc ^ icx ^vysig^ Tif * ^ t 

"C. X35g^Efc*1±T.kiJigEl:x.v5^>.y$fT5c 
[0 0 5 71 *fc. mMitt^=ym~. LDOm^^O) 

[0 0 5 8] iSfc\ ±IB©MKft«iai±. -gJCD^S 

[0 0 5 91 ^ffc. =y>ZfT--^^mi'^illt. tm(fy 

SKftH^ff < J^fig L fc^Cc ^ < X T > ^ L r KII$ 
X »; ^ >i/l^fl)ji»?tk$|6)± $ -ttTMiSftlKDaRroJI 

T-30-5. 

[0060] c^tecoJBS 2 ] %^^(ryum~^^'im 

Jg^lroLNT. 02 (a) ^^l^L (d) fZg^L^Ti5^M 



(d) li, MosSh5:/v7.^'©m$±^Sjixs 

[006 1] MOSSh7>vX^i$|l[itt-5ei=s * 
•f, [i@ (a) ICSt-f P^->y3>Sffil 1± 

irianmroMJfey-Hlftlgl 2^}BJ«L. C 
VDa*ffll>Ti/y-9--f Klgf 400rma)W$-CltaL, 

-ii>^^L, y-msi 3$j^^-r5. 

[0062] JSIC. ±ffii» V y 3 >Sfi 1 1 ^t*^^,^ 
Lfcmi-^S*PI-^AL. 100%N20|i:at[T- 950°C 

<DX-y^>^^J!iSi:a;^t^ST 5nnilc^ rg^y UT 

L>fcy-he<tigi 2(t. N20 **:^i-j:orvya>s 

Si 1 *<MK<b*tl-5(7)t^^-3T, -troif^A^ Smnlrii 
iJD-f^. *fr, w0^. (b) lc*-rj:3l=. y- 

MUftH (SiN) 1 4A< 9nnifiEfiL/i:. 
[0 0 6 3] /iJ3. ±IH(DSS^bffiS(t. -^BL<Jimm 

«tLrvy=i>'>x/\i»:^5i^*-B-. 

5, Z(DJ;5'S:^>3f7--7<Dfl:tt:M35:gae!li:LT 

[0 0 6 4] ^t^T. ^ala):^ac^^■^Tv-;^ • Ku 

-l'>15$JgjaLs C*tlcj;y, MOS 
^BE-r-So CCDMOS h5:^vX^±|l. (c) IC 
^■Tidlc. 100rma)^{b'>y3> (NSG) ttfe^l^ 
400nni(DBPSGg$, CVDair^yiBJfeSgLTB 
psg/nsgSHKi 6$jbjSL, ^UTBPSG^ 
y^D-l-St, 1^0 (d) Ic^T^-TckdJ::. ^S^bLfc 

[0 0 6 5] Jifc. ±SB(DBPSG0)y37P— li» 850 

°c©/<-f psibus^-c-so^^Hroiasi^sjs-r^. c© 
/WDK^bllHti-^©y:?p-^iT3c:iirj: 
y, e9^ia<2**X(7)J;3=5:TSttflHaT-roy 
itSLrBPSG(D3iE»iiA<liL. •e0¥Stt$|6l±$ 
•ti--5C<t:A<-t?t-5. ±IBa)BPSG/NSGSl 

gSfl«ll=fflL^^,^^TL^SSiH4■CI*^i:< . X h^x 

7> (TEOS) S(0S?4$fflL^5CtrcJ:y. ^p^H 

[0 0 6 6] *fcs iUumc.%m%<nii=>ti.mc'<^n 
atv-c-ii. ±iBro,t^(-y:7P-jKttcD¥mA<ffiji$ 

±-c-M*u<. #^l*m^a)^i^1^t(fil±^■y•^»■si:L^ 



(8) 
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[0 0 6 7] ±IH©J:5I-. BPSGfl)¥S14$lRl±^F 

— h«ffi(Da-|bl- * Sffi^lSftroiillO t 5 J: 5 
[0 0 6 8] ±I2T?I*. BPSGO'J^P-^/^ 

i:A^^)Bl|fi^^F*^•5'>l:®H20 lzJ:-3TBPSG(D¥Stt 
[0 0 6 9] ^blCs MMibMi 41*. Si-H^^fc'J:t; 

[0 0 7 0] fFiSroNSGaiiBPSGCD^Jfiia 

[007 1] liFaWi:LT7.tf>*>^^7X 
(SOG) ^ffll^SJi^. soG4'l-l**5JA<^*ii-'C 
L^^A^ M^^b^1 4j!i<*$^©t£t!c$f»Jt-r^/<U7t 

xui; hP>Ba*<^^bt5-i:$I»±t?^^i:t>5^ 

[007 2] ±iE-e(i. mmwmtLXBPs 

G^ffltV BPSGroiiWBill-mKftKl 4$J^)Sr4 
[0 0 7 3] *f=. N20lCj;SMK1b8S(DJgJ$l±. v'J 

[0 0 7 4] ±mx-\t. mkit^no^\~ 100 



nmm(Dl&m^X^'<tzJ^o^~. N2t N20i:(Dil^**>t. 
[007 5] 

$ V 'J 3 ^ateiicj^fiE-rsm 1 lat . ioo%(d N20 

:>}XllHft*fcl±N20 tN2i: ©S^**;^#a^l-'C±a 
v'J a >Sffi^MKfl:-r«>ll 2Ig^:^#^t:l^5. 

[0 0 7 6] c*iicj:y, i^^*^^-a)Sfe<b$ta*-r^ 

[0 0 7 7] «*«2a)^iBt«65^i^S**^roiiit:& 
aii, v'j3>»«lciHbMSlt«L. SiHbE^x-y 

m*-lF2nH-2 (m : S^Sl) T-^^^tlS^'T.. C2nF 

[007 8] dtii-cty. f-i-m&oms.ii^^t^ 
s?jt$iBi±^-a:SctA<RrHgt*y. j:y®BHb$tif- 

[0079] 3 rosiBi=«&?)¥#i*^'f-«>a>t:^ 
ipili. m2ig-efgfilt$ivfcMiHbM<D±MlcBPSG 
^itSL. c(DBPSG^®<btt»B^T:-y 7a— -r-s 

[0080] Z^llCty. SUbttUHm-eBPSGOT'j 
■J a-t:fir3XB P S G(D¥att$|Sl±^?-»i-^) - 1 A^t? 

c:ro^icB2iSx-]&^*+ifcMKfcmA< 
hm@©K^bA<fifi±*ti5fcfts c:tLC>©Kfclce 

PL<(is pS^iiE(D3>^'^7 HgfiiCDii:*:, h7>v 
7.^/?.f-K<7){iT. K^«taCDliJlD^^i»Jt-f set 
t^si^tu^, cosm. J:yg*l.fctttt*=»1"S¥« 
0:^^ - 1 A<oI«l i: ti: t L^ 5 sam^ S-r 

So 

[01] fHl^ (a) ^i:t^L (f ) it. :^%BM(Dmmzm 
[gi2] f5l@ (a) ^i:t^L (d) 1*. *^B^(7)^t6l^-S 



(9) 



^ia¥9 - 1 2 9 8 7 2 



[g3] mm (a) ^JTL^L (c) f±. lS*(DMOSSh 
[@4] 1^0 (a) SS^lf (b) li. «t*(DMOSah 
[B5] (a) t£l\L (d) Ij:. «^^a>MOSi!h 



7>vx^i(0S!jg^^a>±seiigicfcit5ttg§$ffiiEW 

1 v'J^l/SS 

2 ^r- hgflsM 

3 

6 HTOg 

16 BPSG/^NSCa^ti 





(a) 



(b) 



(c) 



(d) 



J3 



1 




